Kinase suppressor of Ras-1 protects against pulmonary Pseudomonas aeruginosa infections.
Pseudomonas aeruginosa is a Gram-negative pathogen that causes severe infections in immunocompromised individuals and individuals with cystic fibrosis or chronic obstructive pulmonary disease (COPD). Here we show that kinase suppressor of Ras-1 (Ksr1)-deficient mice are highly susceptible to pulmonary P. aeruginosa infection accompanied by uncontrolled pulmonary cytokine release, sepsis and death, whereas wild-type mice clear the infection. Ksr1 recruits and assembles inducible nitric oxide (NO) synthase (iNOS) and heat shock protein-90 (Hsp90) to enhance iNOS activity and to release NO upon infection. Ksr1 deficiency prevents lung alveolar macrophages and neutrophils from activating iNOS, producing NO and killing bacteria. Restoring NO production restores the bactericidal capability of Ksr1-deficient lung alveolar macrophages and neutrophils and rescues Ksr1-deficient mice from P. aeruginosa infection. Our findings suggest that Ksr1 functions as a previously unknown scaffold that enhances iNOS activity and is therefore crucial for the pulmonary response to P. aeruginosa infections.